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Introduction
The possibility of a firm's investing is crucial for its growth and even for its chances of survival. External finance can play a major role in determining investment opportunities and thus firms which are less credit constrained and enjoy better access to finance may enjoy a competitive advantage. In particular, the internationalization of firms generates a demand for access to external finance because, for example, exporting or setting up an affiliate abroad requires a mass of fixed costs which have to be paid before any cash flows. Therefore, many firms rely on access to external finance and cannot use internal funds. Credit constraints can thus be a crucial barrier to internationalization and firm growth and have been the subject of many theoretical and empirical studies. Chaney (2013) , Muuls (2008) and Manova (2013) introduce credit constraints into the seminal model of heterogeneous firms and trade by Melitz (2003) to discuss the role of these frictions for the decision to export. In the Chaney (2013) model, firms must pay extra costs in order to access foreign markets, and if they face liquidity constraints to financing these costs, only those firms that have sufficient liquidity are able to export. The Muuls (2008) model has the same implication: firms are more likely to be exporters if they are less credit-constrained.
In the Manova (2013) model, firms that are more affected by credit constraints are less likely to participate in export markets, and if they do, they export less. A survey of the empirical work on credit constraints and exports can be found in Wagner (2013) and reveals that financial constraints are important for the export decisions of firms: exporting firms are less financially constrained than non-exporting firms.
Studies that look at the direction of this link usually report that less constrained firms self-select into exporting, but that exporting does not improve the financial health of firms. For the case of Germany, exporting firms appear to be less credit constrained than non-exporters, but only to an economically insignificant extent (Wagner 2014) .
Foreign direct investment (FDI), as another dimension of internationalization, has attracted significantly less attention when credit constraints are in focus. Buch, Kesternich, Lipponer, and Schnitzer (2010) develop a model predicting the role of productivity and credit constraints for both exporting and FDI. They test their hypotheses with German data and find credit constraints to be more crucial in the case of FDI and also that financing restrictions do not matter for firms whose productivity levels are too low for international expansion. In a complementary paper, Buch et al. (2009) demonstrate that financial constraints at the parent level matter more for the extensive margin of FDI and constraints at the affiliate level matter more for the intensive margin of FDI. While the above mentioned studies use debt ratios to measure credit constraints (if a firm reports more external finance relative to internal, the less assets are available to serve as collateral for additional debt, and, hence, the more the firm is constrained), Arndt, Buch, and Mattes (2012) use a German survey in which firms self-reported their financing obstacles and find contradicting results. Namely, that financing obstacles do not play a significant role for the internationalization decision of firms in Germany. The authors reason that the links between firms and banks in Germany may be close enough to minimize information asymmetries and therefore financing obstacles.
The studies on FDI mentioned so far concentrate on German outward FDI and do not consider the aspect of inward investments. Germany is one of the most important FDI inflow destinations worldwide and was ranked sixth in terms of inward FDI stocks in 2011 (UNCTAD (2012) ). Foreign owned enterprises thus possess considerable economic weight in the German economy and are generally found to be larger in terms of employees, more productive, and more R&D-intensive, among other things (Weche Gelübcke (2012) ). The advantageous performance of foreign owned firms can usually be traced back to the fact that these firms benefit from their multinational network (Bellak (2004) ). Multinationals are generally endowed with competitive advantages over their domestically oriented competitors, which is the reason for their international expansion or the result of their border-crossing organization. These advantages can be, for example, brand names or superior production technologies, and are available to affiliates within the organization at relatively low costs (Caves (1996) ). An open question is whether foreign owned firms, which are very often affiliates of a multinational company, also enjoy an advantageous access to external finance in the host market. One reason why foreign subsidiaries could have better access to external funds may be that they belong to an international network which could serve as collateral for external debt through access to internal funds of the parent or just due to the diversification of risk through selling not only on the domestic market. The latter point not only applies to multinational networks or business groups, but also to exporting firms. Globally oriented firms also may have access to other international financial markets beyond the domestic financial market and the internal financial market in the case of a network. This choice presumably facilitates credit access but does not necessarily have an impact on financial access in the host market. Due to their international ties, foreign firms, and internationally oriented firms in general, can adapt developments in international markets, such as changes in product standards, faster and may therefore gain easier access to domestic banks. Theoretical considerations regarding the link between foreign ownership and access to credit discussed in the literature generally point to the relatively easier access to external finance of foreign owned firms (for these arguments, see Bridges and Guariglia (2008) ; Beck et al. (2006) ; Schiantarelli and Sembenelli (2000) ). However, there are also reasons for a negative relation. For example, multinational networks very often reveal a considerable degree of complexity which produces information asymmetries between the lender and the recipient and therefore may increase the costs for capital.
Microeconometric evidence on the nexus between foreign ownership and credit constraints is scarce, and most studies use data for low-income and transition economies where credit constraints need to be considered a more severe issue than in Germany. Harrison and McMillan (2003) , Mickiewicz, Bishop, and Varblane (2004) , Arbeláez and Echavarría (2002) all find foreign owned firms or those that belong to international networks significantly less constrained in terms of access to external finance in the Ivory Coast, Estonia, and Colombia. Poncet, Steingress, and Vandenbussche (2010) use Chinese data and also stress that domestic state-owned firms do not suffer from financing obstacles but that domestic private firms do. The feature of foreign owned firms being less constrained than domestic competitors holds across country categories as demonstrated by Guariglia and Mateut (2010) and Schiantarelli and Sembenelli (2000) for the cases of the UK and Italy. Beck, Demirgüç-Kunt, Laeven, and Maksimovic (2006) go beyond a country analysis, they consider eighty countries and also find foreign ownership to be a reliable indicator for advantageous credit access, together with firm size and age (more details on these studies are provided in Table 1 ). Yet, to the best of the authors' knowledge, no study on ownership and credit constraints exists for German data. The study of Arndt et al. (2012) on the role of credit constraints for the internationalization decisions of firms in Germany suggests that because of a relatively good financial market infrastructure and close ties between companies and lenders, obstacles to external finance generally are not a major issue. If this is true, foreign and domestically owned firms in Germany would show no significant differences, which would contradict the picture of an advantage in favor of foreign owned firms derived from the survey above.
According to our theoretical and empirical survey, the first question we try to answer in the following analysis is whether foreign owned firms in Germany also enjoy a better access to external finance relative to German owned firms (Q1).
[ Table 1 about here] The second part of our analysis is devoted to the role of credit constraints in the process of foreign acquisitions. Ownership changes have the potential for going beyond the examination of correlations, and reaching conclusions about the causal relation between financing restrictions and foreign ownership through a treatment analysis approach. Apart from this rather methodological contribution, the observation of company takeovers and their impact on access to external finance is of interest in itself, since foreign takeovers are constantly subject to a controversial public debate that demands reliable empirical evidence. To the best of the authors' knowledge there are no microeconometric studies on credit constraints and access to finance in the context of foreign company takeovers and only very few on credit constraints in the context of company takeovers in general, independent of the buyer's nationality.
Recent examples are by Erel, Jang, and Weisbach (2013) and Liao (2010) . The former look at European acquisitions between 2001 and 2008 and conclude that takeover targets are constrained prior to being acquired and that takeovers ease financial frictions ex post.
1 The latter focuses on corporate block acquisitions and finds target firms to be financially constrained but to increase their investment expenditures following an acquisition. Neither study considers cross-border acquisitions separately.
The second part of our analysis tries to fill this research gap by providing the first evidence specifically about foreign acquisitions.
Company acquisitions, and especially cross-border acquisitions through foreign investors, are regarded as a potential way to bridge funding shortfalls in the target firms (e.g., Erel et al. (2013) ). However, the purchase of a target firm in financial distress also can be to the advantage of the acquiring firm because, for instance, financial distress may signal a mismatch between the current management and its operations, and therefore inefficiencies, which could be overcome by the acquirer through exploiting a superior management (Lichtenberg and Siegel (1987) and Bellak, Pfaffermayr, and Wild (2006) ). According to Akerlof (1970) and Gioia and Thomsen (2004) , foreign investors may be especially attracted by so called "lemons" because they suffer additional information disadvantages due to their location abroad and try to reduce their additional risk through choosing relatively cheap targets, which could be those that face above-average credit constraints. We derive our second and third main research questions from these considerations, and ask if being credit constrained is an ex ante determinant of foreign takeovers in Germany (Q2) and whether the access to external finance by a German target firm is affected by being acquired by a foreign investor (Q3).
We try to answer these questions by using a unique newly constructed dataset which merges high-quality data at the enterprise level, from surveys of the statistical offices, with a credit rating score that measures the credit-worthiness of the firm, supplied by the leading German credit-rating agency Creditreform. We find foreign owned firms in German manufacturing on average to show slightly more financing restrictions than domestically owned enterprises, but this very small difference diminishes once unobserved heterogeneity is taken into account. We further demonstrate that one reason for this finding is the preference of foreign investors for targets with relatively low credit-worthiness. Although the likelihood of a foreign acquisition appears to be correlated with credit constraints, there is no impact of foreign takeovers on the credit constraints of the target firms ex post and therefore no support for the hypothesis that foreign takeovers ease financial frictions.
Our analysis is structured as follows: Section 2 describes the database and the way the variables are constructed. The empirical analysis in Section 3 begins with the investigation of differences in credit rating scores between foreign and domestically owned firms (3.1) and proceeds with a focus on foreign acquisitions (3.2). First, we evaluate what role credit constraints play for the takeover decision (3.2.1), and, second, how a foreign acquisition impacts the target firm (3.2.2). Section 4 concludes.
Data and variables
We employ a unique and newly merged database which is composed from three different sources. The first source is the monthly and annual reports of establishments from the manufacturing, mining, and quarrying sectors, administered by the German statistical offices. Information is aggregated at the enterprise level and available in the form of annual results for all German firms which employ at least 20 persons and operate in the corresponding industries (for more information, see Konold (2007) ). This data is of particularly high quality because firms in Germany are legally required to answer these surveys. 2 The sample was restricted to only firms from the manufacturing industries according to the NACE classification.
Our main interest lies with the access to finance of a firm. To overcome information asymmetries and to reduce risk, credit rating scores are commonly used to asses a firms credit-worthiness. Therefore, a particular credit rating score directly determines whether or not a firm gains access to finance and at what cost. In this way the credit rating score mirrors access to external finance and credit constraints: the higher a firm's credit-worthiness, the lower its constraints. could not be identified. The accessibility of this data is described in detail by Zühlke et al. (2004) .
3 Some authors refer to credit constraints as the result of frictions on financial markets and
The credit rating score we use is supplied by the leading German credit rating agency, Creditreform. It is heavily relied upon by banks and firms in their day-to-day decisions. This offers us the great advantage of not using proxy variables such as the sensitivity of investments to cash flow or self-reported information to measure financial constraints. Instead we use a direct credit rating score that mirrors the credit market experts' view of the credit-worthiness of a firm. 4 The score is based on fifteen firm characteristics, including liquidity, turnover, capital structure, information about payment behavior, legal form, industry, firm age, productivity, and firm size (for details, see Rossen (2012) Affiliates Statistics (FATS) for Germany, the institutions in charge have to purchase therefore as a result of information asymmetries. This is not the case in this analysis as we assume the credit rating score to reflect the true default risk and the term constrained is to be understood relative to other firms' ratings and not relative to their true credit-worthiness.
4 For a discussion of the usefulness of investment-cash flow sensitivities in particular, see Kaplan and Zingales (1997) .
5 The terms foreign-controlled, foreign owned, and foreign are used interchangeably in this text.
6 Indirect control refers to the fact that enterprise A is controlled by enterprise B and both are domestic companies but enterprise B is, in turn, controlled from an entity abroad. Then, enterprise A will also be foreign controlled. Effective minority control is stated when several minority owners with shares of more than 50% in sum act in concert.
information about ownership structure from the commercial data vendor Bureau van Dijk and integrate this into the national business register (Unternehmensregister )(for details, see Weche Gelübcke (2011)).
Information from the second and third source was merged with our main database via a unique firm identifier. Since it is more likely for large firms to get rated in the Creditreform data, our final analytical sample consists of between 5,000 and 5,600
firms per year and relatively large firms are overrepresented in the sample (Table 2) .
7
[ Table 2 about here]
Even more than twenty years after the German reunification in 1990, the eastern and western regions of Germany still differ markedly in economic terms. This has recently been confirmed by a 2011 report on Eastern Germany's economic situation and perspectives, carried out by leading German research institutes (IWH (2011)).
In order to take into account the differences between the two regions, we perform the first part of our analysis for each region separately. To take into account also the fact that foreign owned firms belong to a network per definition, and may thus have advantageous access to competitive advantages (cf. Section 2), we restrict the comparison group of domestically owned firms to those that are themselves part of a network.
8 Table 2 gives the number of observations by region and group. In 2007, around 25% of the firms in the total sample were under foreign control, and this share does not change a lot over time. This is a high percentage considering the fact that among the entire population of firms in the German non-financial sector, only 1% are foreign owned (Nahm (2011)) , and this can be traced back to the bias towards larger enterprises in our sample. Accordingly, the share of domestically owned independent firms is relatively low with also around 25% in the 2007 sample.
For the second part of our analysis, in Section 3.2, we identify foreign acquisitions based on information from the enterprise group database. Accordingly, a foreign 7 Wagner (2012) also uses this database and demonstrates this overrepresentation in particular.
8 Therefore, we can restrict the comparison to only dependent affiliates and take into account a general network effect. Unfortunately, we do not have data on the multinational status of the domestically owned firms, and cannot distinguish national from international networks.
takeover can be identified when an enterprise was labeled as foreign owned in t but was under domestic control in t − 1. Table 3 shows the number of identified foreign acquisitions in the respective year. However, because of the relative newness of the enterprise group database, a change in ownership may be merely due to a new capital link identification (Monopolkommission (2010)). To take this into account, all analyses were performed only for takeovers which explicitly exclude potentially false ownership changes. This becomes feasible due to the fact that in the enterprise group database, an enterprise does not become labeled a group head, affiliate, or foreign controlled affiliate unless a certain control link is identified. Non-labeled enterprises are assumed to be independent units. Consequently, all enterprises that became an affiliate in t but were non-labeled firms in t − 1 have to be excluded to avoid the identification of false ownership changes (see Table 3 ).
[ Table 3 about here]
Furthermore, we construct the following covariates from the monthly and annual reports of establishments from the manufacturing, mining, and quarrying sectors:
The share of turnover generated abroad (exports), the number of employed persons as a mean of monthly reportings (firm size), total turnover per employee (labor productivity), human capital intensity as gross annual wages per employee (wage), and an indicator variable that takes the value 1 if a firm has reported to the survey already before 1996, and can therefore be considered as old (firm age).
3 Econometric analysis 3.1 Credit rating differences by ownership 3.1.1 Unconditional mean differences Do foreign owned firms in Germany enjoy better access to external finance when compared to German owned firms as proposed by international empirical studies and suggested by theoretical considerations (see Section 1)? To answer our first question, we look at unconditional mean values of the credit rating score by enterprise group, reported in Table 4 . In the pre-crisis years 2007 and 2008, the group of all domestically owned firms shows an average rating score of slightly more than 190 in western Germany and of slightly more than 200 in eastern Germany. 9 According to the recommendation of the score provider, this means a very good rating for firms in western Germany and good credit-worthiness for firms in eastern Germany. This reflects the general differences between the eastern and western regions in Germany,
although it needs to be pointed out here that the difference is only around 10 index points and one category has a range of 50 index points. In the time dimension we can also see that the score goes up in the crisis year 2009, followed by a decrease in 2010, which seems to mirror the economic situation adequately. 10 Foreign owned firms show the same trend but are persistently better rated with a difference of between 8 and 10 index points in western Germany and between 2 and 9 index points in eastern Germany in the pre-crisis and crisis years. In 2010 the difference increases in both regions to 13 and 14 index points due to a relative improvement of the German owned enterprises. However, most differences do not seem to be economically relevant and t-tests (that assume unequal variances in the two groups) reveal statistically significant differences only in eastern Germany. If we restrict the comparison group of German owned firms to only dependent ones or only exporters, the picture does not change. This similarity of all groups of German owned enterprises can be partly explained by the fact that our sample consists of disproportionately few non-exporting and independent firms (cf. Section 2).
[ Table 4 about here]
Conditional means and unobserved heterogeneity
It is very likely that larger firms suffer less from credit constraints. One reason is, for example, that they are older and have long-term relations with their banks, which can reduce information asymmetries and increase their credit-worthiness (see 10 Remember that an increasing rating means a worsening of the credit-worthiness. Beck et al. (2006) and the references given therein). To control for this and other potential determinants of the credit rating, we estimate the model given below, where y is the credit rating score and X represents other firm characteristics, namely firm size, measured as the number of employees and number of employees squared, whether or not a firm exports, and also in which 2-digit industry an individual firm (i) operates. α is the constant and the error term. To obtain the difference between foreign owned firms and the considered control group, we further introduce a foreign ownership dummy that takes the value one if a firm is under foreign control and zero otherwise. Since we use a pooled sample, we also include year dummies to absorb general cyclical fluctuations over the considered period and indicate the respective year with a subscript t. We use a linear OLS estimator and adjust the standard errors for clustering at the firm level.
The results are reported in Table 5 : after we control for firm size, industry, and exporting, we find statistically significantly worse ratings for foreign firms by 11 (9) index points in western (eastern) Germany. The negative exporter dummy coefficients in the Model II estimates indicate that exporters are on average better rated than non-exporters, as suggested by the literature review in Section 1. At the same time, it seems that foreign ownership can be considered a more powerful indicator of credit rating differences in our data since the coefficients are higher and statistically significant at higher levels. Instead, the firm size does not seem to have a large effect on credit ratings on average.
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In fact, the model estimated so far does not claim at all to be an explanation model that captures all determining factors of the credit-worthiness of a firm. There may be many more factors which would have to be considered. For instance, the quality of management or the personal networks of the managers may differ greatly across firms and be important factors for external credit access. In order to take such time-invariant heterogeneities into account and to fully exploit the panel structure of our data, we, in a further step, estimate a fixed effects (FE) model. FE models 11 A reason could again be the disproportionate share of large firms in our data.
use the within-variance of a firm over time to eliminate any unobserved firm-specific time-constant effect (v i ) via mean differencing, as shown below:
The results in Table 5 show that once unobserved heterogeneity across firms in the German manufacturing is taken into account, the average differences between foreign and German firms disappear. This is true for eastern and western Germany and in terms of both statistical significance and magnitude of the point estimate. [ Table 5 about here]
Robust panel estimates
In the previous section, we took the issue of unobserved firm heterogeneity into account by estimating an FE model. Another aspect of heterogeneity is that a few firms with extremely high or low values may drive our estimates of the average effects.
Reasons for the existence of those outliers might be, for example, reporting errors or idiosyncratic events, and are usually not retraceable. However, this potential source of bias should be considered when estimating averages (see Wagner (2011) ). Verardi and Croux (2009) discuss several outlier-robust estimators and their usefulness with respect to different kinds of outliers. They suggest using an MM-estimator, which combines a high breakdown point and high efficiency.
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Robust results for our pooled sample using the MM-estimator are given in Table 6 .
All coefficients for the pooled OLS estimates confirm the results from the non-robust estimates in Table 5 , that there are statistically significant differences between foreign and German firms, although their already small magnitude decreases by a few index points, further reducing their economic significance.
To consider both dimensions of heterogeneity, firm fixed effects and outlier distortion, we apply a robust FE estimator developed by Bramati and Croux (2007) .
This estimator uses the median to eliminate the constant firm specific fixed effects, instead of demeaning. For example, Verardi and Wagner (2011) used this technique to estimate an exporter productivity premium and find a significant impact of outliers in their data and, hence, a vanishing of the large exporter productivity premium.
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The results from robust FE estimates in Table 6 show clearly that the coefficients of the foreign ownership indicator are again neither economically relevant nor statistically significant at any conventional level. Consequently, we can conclude that firms' unobserved differences are responsible for the statistically significant differences in the credit rating of foreign and domestic enterprises found in pooled OLS regressions.
[ Table 6 about here]
Foreign takeovers
Foreign takeovers are of special interest for the analysis of the link between credit constraints and foreign ownership for three reasons: i) Foreign acquisitions offer the opportunity to reach conclusions about the causality of this relation and to overcome 12 The breakdown point gives the level to which an estimator is resistant to outliers. For the MM-estimator, the breakdown point is at 50% (for OLS it is 0%). Since the bias increases with efficiency, the authors recommend an efficiency parameter of 0.7 to achieve an optimized combination of both low bias and high efficiency. The parameter can be set in the Stata ado file "mmregress" that is provided by Verardi and Croux (2009) and has been used for our analysis.
fundamental problems of non-experimental data in a treatment analysis framework.
Apart from this rather methodological advantage, we can answer our second and third main research questions from Section 1, ii), whether being credit constrained is an ex ante determinant of foreign takeovers, and iii), whether a target firm's access to external finance is affected by an acquisition of a foreign investor. 14 To the best of the authors' knowledge, this is the first study looking at foreign takeovers in the context of credit constraints.
Selectivity of investors
Company takeovers do not occur randomly, but happen for a set of purposes. Therefore, it may be the case that a target firm's credit rating is a determinant of the takeover decision. If the preferences of foreign investors regarding a target firm's credit-worthiness differ from the average, our previous estimates could suffer from a selection bias. In other words, if foreign investors show a preference for above-average rated targets, this would mean that foreign owned firms could have been disadvantageously rated even before they became foreign owned, which would weaken the role of foreign ownership as a factor for a high rating score. In fact, the relation between foreign ownership and credit constraints could even be a negative one, despite our previous results, if foreign investors "lemon-grab" already badly rated enterprises.
The hypothesis that foreign investors prefer targets with a relatively low credit rating finds some support in the literature as discussed in Section 1: foreign investors could seek to exploit their competitive advantages and buy firms signalling inefficiencies or try to reduce their takeover risk due to information disadvantages through buying relatively cheap targets.
We start our investigation with a look at the mean values of the credit rating score for several enterprise groups (Table 7) . The average credit rating score of all foreign takeover targets from our panel in the year prior to their ownership change is 14 It needs to be stressed here that although our FE regressions also use ownership changes as the identification strategy, considering only takeovers is a different analysis mainly because we do not consider divestments anymore (changes from foreign to domestic ownership) and we explicitly exclude potentially misidentified takeovers (cf. Section 2).
205. This ranks the future takeover targets as good and it seems unlikely that foreign investors pick particularly financially distressed firms. However, the control group of domestic firms (that never experience an ownership change throughout the panel)
shows a very good rating with a difference of 14 index points which is statistically highly significant. This picture holds if we compare takeovers in particular years to their corresponding control group and only the pre-acquisition differences of takeovers in 2008 are not statistically significantly different from each other.
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[ Table 7 about here]
To go beyond an unconditional mean comparison, we estimate the probability of a takeover in a non-linear binomial probit model with additional covariates to control for a set of other influencing factors. We estimate the conditional probability of whether a firm i becomes subject to a foreign acquisition ACQ in year t+1, dependent on firm-level characteristics X in t. The model can be written as follows, with Φ as the standard normal distribution:
The firm-specific covariates include the credit rating score as our variable of main interest. To account for non-linearities regarding the link between credit constraints and probability of being acquired, we include the credit rating variable as dummies that indicate in which quintile of the distribution a firm is ranked. The third quintile (q3) is left out and serves as the reference category. Hence, we can see whether a deviation of a firm's rating from the average category, either up or down, is of importance. As in previous regressions, we include firm size, measured as employees, and 2-digit industry dummies. Moreover, we consider other factors that may influence the takeover likelihood and which were also described in Section 2, namely labor productivity, human capital intensity, exporter status, and firm age.
The results for the pooled sample in Table 8 reveal that the credit-worthiness is only correlated with the takeover probability if it is relatively high, meaning the 15 Descriptive statistics, the definition, and the identification of foreign takeovers are provided in Section 2. Note that, in order to keep a sufficient number of observations, we no longer distinguish between eastern and western Germany in the analysis of takeovers.
target firm is relatively badly rated and can be assumed to be credit constrained.
Only the indicator for firms in the upper quintile (q5) shows a statistically highly significant and positive coefficient. In Table 8 we report the average marginal effects (AME) instead of coefficients to reach a more meaningful interpretation: 16 being rated at the upper end of the credit rating scale (q5) increases the probability of becoming the target of a foreign acquisition in the following period by 2 percentage points relative to being averagely rated (q3), holding other factors constant. Although statistically highly significant, this effect appears fairly small at first glance. However, if we consider the overall acquisition rate in our sample, which is also fairly low, for example, with only slightly more than 2% in 2008 (slightly more than 1.65% in 2009
and slightly more than 2.88% in 2010), 17 a change of 2 percentage points seems large.
If we look at the cross-section estimates in Table 8 that consider only acquisitions in one specific year, the picture of a positive and statistically significant correlation is supported. Finally, we can conclude that future foreign takeover targets indeed have a worse credit rating prior to their acquisition, lending support to the hypothesis that foreign investors prefer firms which are relatively more credit constrained.
[ Table 8 about here]
The impact of a foreign takeover on a target's credit constraints
The third question we posed in the motivation of our analysis is whether a target firm's access to external finance is affected by a foreign acquisition. It is widely assumed that becoming part of an international network facilitates access to external finance (cf. Section 1). For the German case we have found that differences between domestically owned and foreign owned enterprises are rather to the disadvantage of the latter, if there are any. One reason for this finding is that foreign investors 16 An alternative would be to calculate the marginal effects at the sample mean (MEM) but since MEMs are calculated only for one specific hypothetical case, which is the sample mean, they do not seem to be appropriate in our case as we explicitly assume heterogeneous effects along the credit score distribution. For a detailed discussion of alternative ways of calculating marginal effects and application in Stata, see Williams (2012) and Cameron and Trivedi (2010: 343ff.) .
17 These numbers were calculated from Table 3 in combination with Table 2. prefer to buy firms which are already rated relatively low (cf. previous section).
However, it can still be the case that foreign investors reduce the credit constraints of their targets, although they do not push their credit rating score above the average.
To evaluate whether a foreign takeover has any impact on the target firm's credit constraints, we estimate the following linear regression model:
In this model, we consider the pre-acquisition or baseline outcome of each firm as T i = 0 and the post-acquisition or follow-up outcome of each firm as T i = 1. The ACQ dummy indicates whether a firm was subject to a takeover (ACQ i = 1) or not (ACQ i = 0), andδ gives the difference between the treated and the non-treated group in the pre-acquisition year, whileδ +η gives the difference between the two groups in the post-acquisition period. The coefficient of main interest isη, because it gives the difference-in-differences (DiD):
In other words, η measures the divergence in average outcomes between the foreign takeover targets and the non-takeover targets between the two periods T = 0 and T = 1.
18 We estimate our model for takeovers in 2008 and 2009, since there is no post-takeover period available for the 2010 takeovers. As the baseline outcome, we use the credit rating score in the year prior to the takeover period; as the follow-up outcome, we use all available post-acquisition years to also capture changes that may not become visible directly after the acquisition but only after a lag.
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The estimates are reported in Table 9 . The difference between the takeover targets in 2008 and the control group of domestically owned enterprises (that never experience a foreign takeover throughout the considered period) in 2007 are not 18 Note that we are not taking into account a general takeover effect which may occur independently of the buyers nationality as we compare foreign takeover targets to non-takeover targets. To consider a general effect of acquisitions (e.g., through a disciplining of the management) we would have to compare foreign takeovers to domestic takeovers but this is not possible with the data at hand.
19 For the estimation of this model, we use the Stata command provided by Villa (2012) .
statistically significant, as we have already seen in Table 7 . However, one year after the acquisition period, the increased difference of 10 index points becomes statistically significant, and two years following the takeover the difference amounts to 14 index points. Turning to the 2009 acquisitions, there are already significant differences between the two groups before the ownership change, which increase in the post-acquisition years to 26 index points. However, our main interest does not lie with the follow-up difference but with the deviation of this difference from the baseline difference, the η estimates, to reduce unobserved heterogeneities. The DiD estimates do not show any statistically significant difference for the 2008 acquisitions.
Only following the 2009 acquisitions is there a statistically significant DiD of 12 index points one year after the event, indicating that foreign takeovers in 2009 rather worsened the credit-worthiness of the acquired enterprises.
[ Table 9 about here]
So far, our analysis has revealed correlations rather than causalities and the question of whether foreign ownership is a causal determinant of credit constraints in Germany cannot be answered satisfactorily. In our case, there are two major issues that have to be met in order to reach causal results: i) The selectivity of foreign investors based on firm characteristics which may simultaneously affect the post-takeover outcome, and ii) the unobservability of the potential outcome of target firms if they had not been taken over, which is also known as the counterfactual situation. 20 To overcome those fundamental problems of a treatment analysis with non-experimental data, we extend our DiD approach by a kernel-based propensity score matching, as proposed by Heckman and Ichimura (1998) . This procedure ideally accounts for the selection bias by considering all confounding factors that determine the takeover assignment (ACQ i ) as well as the outcome (Y i ) simultaneously, to therefore ensure a conditional independence given
In an experimental setting, one would not be interested in the differences between takeover targets and the control group of non-takeover targets, but rather in the differences between 20 For a more detailed discussion of causal effects in a treatment analysis context with nonexperimental data, see Imbens and Wooldridge (2009) as well as Angrist and Pischke (2009) .
takeover targets in case they experience a takeover and takeover targets in case they do not experience a takeover. A matching procedure allows us to create a control group that substitutes for the counterfactual by considering those firms that were similar to the treated firms before the treatment according to X. Rosenbaum and Rubin (1983) demonstrated that it is sufficient to match the observations according to their individual propensity score of receiving a certain assignment. Consequently, we estimate the takeover probability with a probit model as in Section 3.2.1 and use each firms' propensity score together with the kernel density function to weight y in our DiD model for each observation i accordingly.
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[ Table 10 about here]
The results in Table 10 show that after the matching, there are no statistically significant pre-acquisition differences in credit rating left for the 2009 acquisitions, pointing to a successful reduction of the pre-acquisition differences. However, if
we look at the DiD estimates, increasing differences can still be observed following 2008 as well as 2009 acquisitions, but it appears that none of them is statistically significant. Therefore, the conclusion is that there is no significant impact of foreign takeovers on the target's credit constraints after accounting for other confounding factors, neither a reduction nor a deterioration. This also implies that there is no evidence of a causal relation between foreign ownership and credit constraints in Germany beyond other factors.
Conclusion
Access to external finance can be a crucial factor for a firm's growth, internationalization, and survival. Theoretical considerations suggest that being part of a multinational company network facilitates access to external finance through, for 21 A major drawback here is that we cannot claim to consider all confounding factors to reach a conditional independence of the outcome and the assignment, mainly for two reasons: Firstly, there is no theory predicting the exact determinants of a company acquisition, and, secondly, the data is not rich enough to account for all possible confounding factors.
instance, the availability of internal funds, access to financial markets abroad, and additional collateral due to risk diversification. Because of these reasons, foreign owned firms are assumed to enjoy a relatively better access to external finance than do their domestically owned competitors. This is supported by international empirical evidence, which is, however, mostly based on data for developing and transition economies.
We employ a unique and newly merged panel database for the German manufacturing sector which consists of high-quality data from German official statistics and a direct measure of firms' credit-worthiness supplied by a leading German credit-rating agency. Our results contradict the findings for other countries, in showing only a very small credit rating difference to the disadvantage of foreign owned firms in Germany. Furthermore, this difference does not hold if we take into account unobserved heterogeneity among firms in our sample (Q1). Arndt et al. (2012) offer a potential reason for this finding when they argue that the links between firms and banks in Germany may be close enough to minimize information asymmetries and therefore financing obstacles.
In the second part of our analysis, we focus on foreign company acquisitions and find that foreign investors prefer target firms with a relatively low credit rating score (Q2). This behavior is in line with the hypotheses stating that foreign investors seek opportunities to exploit their competitive advantages and aim to reduce their risk by acquiring relatively cheap firms. However, on average, the takeover targets are only marginally lower rated, and the differences are not always statistically significant. We also evaluate the impact of a foreign takeover on a target firm's creditworthiness via difference-in-differences estimates, but cannot find any significant effect after controlling for other confounding factors (Q3). Therefore, the widely assumed relation, that foreign investors improve the access to external finance of their subsidiaries, cannot be supported.
Although the database used is a rich one in terms of year-firm observations, the short sample period of four years needs to be kept in mind as a general caveat which restricts the extent to which the panel structure can be exploited and also the available number of observed foreign takeovers as well as post-takeover periods.
Furthermore, our sampling period coincides with the global financial and economic crisis and is therefore interesting in itself but may not be representative for times characterized by the absence of economic deterioration. Notes: The numbers of observations are given in Table 2 ; *, **, and *** indicate the statistical significance of differences against the mean of foreign owned firms on a 10%, 5%, and 1% level according to t-tests. Notes: Reported are estimated coefficients with |t-/z-values| in parentheses; Model I includes 2-digit industry dummies and the number of employees as well as the number of employees squared, Model II includes an exporter dummy additionally; Significance at the 10% (*), 5% (**) and 1% (***) level; Standard errors of the pooled model are adjusted for firm clusters; Standard errors for the fixed effects model are robust against heteroskedasticity and within-panel serial correlation in the ideosyncratic error term. Notes: a We used the Stata commands mmreg and xtregrob to achieve robust estimates; Reported are estimated coefficients with |t-/z-values| in parentheses; Model includes 2-digit industry dummies and the number of employees as well as the number of employees squared and an exporter dummy additionally; Significance at the 10% (*), 5% (**) and 1% (***) level; Standard errors of the pooled model are adjusted for firm clusters; Standard errors for the fixed effects model are robust against heteroskedasticity and within-panel serial correlation in the ideosyncratic error term. Notes: Reported are estimated average marginal effects (AME) with |z-values| in parentheses; Statistical significance at the 10% (*), 5% (**) and 1% (***) level; Standard errors of the cross-sectional estimates are adjusted for industry clusters and those in the pooled model are adjusted for firm clusters; Industry dummies are on 2-digit level.
